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(54) SCREW CONVEYOR DEVICE FOR STEEP INCUNATIQN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently perform carrying by 
preventing bending, elongation and contraction of a ribbon screw even 
in steep inclination and high lift. 

SOLUTION: In this device having the ribbon screw 4 disposed within a 
cylindrical casing 1 rotatable around a shaft center, a center shaft 5 is 
arranged along the shaft center direction in a hollow part of the ribbon 
screw 4 and the center shaft 5 is provided with a center supporting 
part 21 having a rotating tube connected and fixed to an inner edge 
part of the ribbon screw 4. 
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^mtm-u^\z{tm-^t:nK.xmm^'^m-t^o 

c<DlB4(Dil]S6a?jf$®ii. ^m%n^3 1 i~y7f?:^x^ 

y a.— 4^[ill£$-tJ-^$iS!jX-i7 y i— [5]|e^M6 1 ^is 
ItfctflJT-. (HlKy :>^^3 2^fctt:^^JgJty >^7-5 4 
0*+JWgpicy ^^fdf-ve 4^Kl+. *V Kn— ^3 61= 
<-'::^T t"-:t->6 2 $i2ML. fzi:^-:^ 6 2 COd^^^C < t 

1 1 ■:3^ffittiiHiiEigifi^g (;4axe> sifise^— 6 

3lcJ:yI5]^|gl!I■r-5J:7IcmLrL^'5o LfcA<o 

r. Max':7y J.— njfi^ge i ^<e;^fc^s3S:S^SP3 
. iT*y;t?>X'i7yi— 4^[H]fiigK-r^ci:A<-e^^a) 

h*P— ^3 6$-g2iSL. giJIcy >>>-:^-V6 4 

[0 0 5 0] mQii^lS■m^ o\t.m5<DmM<r>mmx'. 
^Bg-r-So -r^ct?*.. iS'i:,v:^ifi]ic^tisiz^^fij$;h.f=±a 

— XI d rotgi^iiggp|::(i, •?-;h.-e+L:7^>v 
fiPi aicai^H5;uh2 1 1 ^^hLr3fc}f y>^ (':7i7- 

— y >-j7<!: tt^d) 21 2u. 2 1 2 d A<IZ#(tC>tLT 
t^^, -E-LT. CtL^M3S:fty >i'*2 1 2 u. 2 1 2d 

^miiiffliHUgy >^f2 1 3A<ifiiD>oflgy(=|5]tea«Eic3fe 

if ^F^trL>'i)„ Sfc. MSt^y >-j7'2 1 2 u. 2 1 2 d 

Fb1i=(*s mmm\3i^'j>c'2 ^ 3^s5$Ag*/N*— 2 1 

4 A<lJ{TMtC,+i^ italic, C<D|fig*/'\— 2 1 4P^/C 

1*. isiSffliHiiEy >i#"2 1 3(=— t*:i=5i#ite>^i.f=sis 

y>^'*^-V2 1 5<t:. croSiiy >^fdf-V2 1 SICBg^ 
■r-5|giif-:t>2 1 6i:A<SJ#(tt.tLT4tStlX->,yi 

-Eiess (ix-^yzL-iHiin^sT-fcortcfcUo ) 

2 1 8 <t-<*;<b$ti.TL''-5o Lf=A<oT. 

2 1 6<Dmmizi&m-^titzmmm$mw)^mi2 1 71c 

J:y|gi!)e^;l->2 1 6. giiy >yip-V2 1 S^^CL 
Xl^Wimmn>J><f2 1 3A<lHllSSgili$;h-S. 
[005 1] S/ciEUlffllHllEy >y2 1 3ICJ*JCLT. 
±<4CDX-5' y i— e— X2 2 1 uirT^iroX'^ y^. — e 
-X2 2 1 dCDrB^I::JIifSf— X2 2 2A<iSltb;h.Tfc 

y, croajssf— X2 2 2^^)-LT±erox^7 y i— t* 

— X2 2 1 u <»:T(i(7?X^7 y n— t'— X2 2 1 d A<— {$ 
^b^tL-Sirtlc, HiJfBIEiftffllHllEy >-j7'2 1 3<3!>rt®(c 
j§mSI5 2 2 3 ^^)-LTjg^*tLrLN^, 
[0 0 5 2] frlBjSilSe— X2 2 21*. ±{i*iJ:r;T<4 



(7) 



4#IB2 002 — 321 81 2 



(Di^muiz^ a^-r -5:^-^7 ®[^T'¥®?i*<[H]t>ta) 
'J 3.-e-x 2 2 1 u . 2 2 1 d (Dim^mzit. x 

^7 U o.— ®pg-C¥S^l3b<dbtta)^^IHia! 2 2 4 iZfiJ^oT 
• fig'iCili^digP (DadbSP) 2 2 5A^'}f^i$^tlTL^^o -5- L 
r. C^Xt.i^^IH]S|5 2 2 4fcJ:U:SfgflgP2 2 5(C(*, 
*S:&|Sl<7)e:^ft2 2 4 a. 2 2 5 a A<^tL-?tLj^jjK$ 
^ir®$Se>2 2 6A<^;ir$tu, tei:-aW<^2-2 7IC.J: 

[DO 5 3] ±mmmz^irit. x^"ji-t°-x2 2 

1 u, 22 1 d^ai^f— X2 2 2IC<fcya$Sf>2 2 
e^l!YLxm^-r^tti.\z. BUl2jIiSSt'-X2 2 2$ 
igiJU >->'2 1 3(z@SLf=(DT% UlSffllelfE'J ^•jT'a 

1 3 ^^1^ >J 212u. 212d.X^'J i— 1°— 
:^2 2 1 u, 2 2 1 d^iz(Om^^BS,(D^^'(>m^}m 
K.. ^^t:m^lzn'?ZLtt<X't^o ^/ciSiSat'"— X2 

2 2$-gR^Tf(tfciiIjjffl|5]$E'J >^''2 1 3 ^^ifflX-:? ija. 
— !HlfiSM2 1 8 i:-{*^fcLfc(D-e, 'M^-^mW. m±L 

[0 0 5 4] ^1 1 (i, m^ ooi^mmx'^ x-j? u a.— 

t°— ;^2 2 1u, 2 2 1 dfli](CS?^Ci]gp2 2 4^ff$^ 
a$Sf— X2 2 2ICJl$ii£bg)52 2 S^JgfiliLfct,© 

[0 0 5 5] mi 21*. me(Dmmmmv. mm^^c 

M2 3 1 mW}ti-:i->2 1 6£D[H]$Ef4 2 1 6 a i-?-' 
©*4g2 3 2 i^ffii^iiTfc^t^r'iS* H 1 

[CO 5 6] -r^Ct5*,. COa^t'-X2 3 3tt. Jg^ i 

H 1 ro®Hl?i-t?fctx.lSi;7f?>X-i7 U ji— 40) 1 t'>>T 

^j-mr^G)ffi$H2T?^i^lli$;h.TLN-5. -tur, il^Sf- 

X2 3 3a)±T^S^4SlZli, ±^33.felXT{4a)X^7 'Ji 
-t'-X2 2 1 u, 2 2 1 dl=«^^F^lT^S?Rrt6^Cjl 
^c[bSP2 2 5<!:«^[y]a52 2 4<tA<Jf$J^£*^^,TL^•^.. S 
MfeigiifflWlHltE'J >-5'*2 1 3ICI4, MIB$fiS2 
3 2A<— ^*l::l^^t.ltt>^^T^^y, «6gS2 1 AOiT&iz 

[0 0 5 7] ^^±13^1$$^— X2 3 3 irffiiSffllHliEU 

X2 3,3(iy7tf>x-j7 Ui— 40)— gpt iSSlHligy 

[O 0 5 8] mi #1JI*. I2i 1 3 (a) . (b) lC^-r<fc 
a IC. IS<^J->^-2 3 5 tm^TfijV h 2 3 6 ^figffl LtztO 

rfc-So t'?5:t3*). jSIStf— X2 3 soHJaSPlc^^^ 

gi5 2 3 4t)mf$.^ti. mmmmn') ^'tfz i 3ic;-§ffijg 

^?*1.4l5l#it2 3 57b^K^$tLTL^^. ^LT. 51$^ 
.e— X2 3 3(Cfl^fiE$+lfc|x#(t?L2 3 3 a7b^f,S^#>V 



2 3 5CD7t?;U h?L2 3 5 a 1^^^:^"^^^ 2:$:(DllS7t? 
;H-2 3 6t^-^M^tiXmiS^tf—X2 3 3A<S!^^jt2 3 
5 t::ftLxmWjmmi'J ^-P' 2 1 3lcSi!iggS$:h.-5o 
la 1 4 d IC, 3 *JJl±0@S7H;U h 2 3 6 ^fig 

m-r^zttx^^o 2 3 7(±w^fr?fc-So 

[0 0 5 9] ig2W(i. ill 5lc5^f.j;3lc. IES!jffl[Hi 

tey>^7*2 1 3«taij!St"'— X2 2 2 (^fzli2 3 3) t 

^fcititf i*a)aigt*>2 4 1 7?@^Lfctfl)-c. sg 

I*fflIsI$Ey >-?'2 1 3(DF«9®IC(*1 :$:CD51iiSe>2 4 1 

A<#g:^^icfflis^?tL, ^iise-x 2 2 2 

2 4 1 A<«-&prflg/d: t°>?l2 2 2 a ^m^tiXl^^^ 
*t=a$Sf>2 4 1 roHaJIcHS:*--:; h 2 4 2A<^3t$ 
*i.rigliffl|5]|iij ><7*2 1 3 ,!:Jl$£t°-X 2 2 2 irA^a 
^m^-^n^o Jtcfc, 3l*£t°>2 4 1 iciljgx-i7 y i— 

e— X 2 2 1 u mtctt 2 2 1 d $Sj#(tT t J; L^o 
[0 0 6 0] ||3^J-e(±, 01 6 (a) (b) IZ^fcfc 

•5(c. Hiiffllalff y >^7-2 1 3 Wf^sicjliiSr^a •i/-5' 2 
5 1 ^SgigLTfcg-. a$St*-X2 2 2|Zfl^J|E^tl.fcJt 
SP2 5 2rc5Stg:?p.y^7 2 5 1 ^et-^L. ai^t'— X2 
2 2<taig:?P':/^7 2 5 1 (3!)7|?;Uhfl,2 2 2 b, 25 1 

alzm^T^ji^hz 5 3^^MLtzi,(DX'&^o mt^zra 
2 5 1 icilj$x-j7 y a.— e— X 221 u 2 2 

[006 1] ±|5m 1 ~ll3«lJ(Dilja«jtf4. X^7 y ZL 
— f-X2 2 1u, 2 2 1 d(7)a$£g)}$|glSffl[Hlf5iJ> 

<7"'2i 3(cajS-r^©r'(i^c<. ii^oDxi? yi— ggffi 

^lEisffliafEy ^^'■'2 1 3^tzitm^'j>'^3 2izmm 

[0 0 6 2] ccT'iHifEy >'?*3 2, m-^tnm'j'^cf 5 
4^^t-Mi!iffl[5]ey >-i7'2 1 3 0)W<ij>o7&ia]cDita (S 

-t-r-sA^ sgjii-r-5±s>A<iHiKy >^^i:#t5iy ins 

'J :^'>'f^Xlt^^t>t<tji<tj:^, CCDfrto. ^WJ 

cfl)@«£y>-?-a)*3iyic<j:^E:tiiS5fe(*. «bj% 

A< (tt) B*^ig^i*s^t^#; rqijai i^sjtistia! 

[0 0 6 3] /i:i:^lSX>>ya.— tj-;^^. : D b = 

K t = 1. 2Db. mWiJ^: e = 0. 0 7D 

b. g^+gig^F : H = 0. 3 D b t Lf:B#. |s]$cy >-j7"(D 

S^htrogn^^Eii 7(c5^-ro (ML. croy^^T- 

li^T-fc^o ^tz. zzxmtmn -.6 = 10° tLtza 

[0 0 6 4] ilS. =i:y^^^^Llt. X^7iji-^g 
D bO) 1 0~2 5fgfIJSt?&^roT'. iHllny >^'*1 fififf 
^tz^J(r)!^tim^ : i =$1)5%if g^irt-^t. [al$Ey 
>'i7"0)iS$ 0. 6 D b <fr4:£;x^A<$)y , 0. 6D 
biH±ttji^tE.tim^ti<:^^<tj:-^x^^1^mt<UT 
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"t^o *fc[s]|EU>i''*a)^g^ h>o. 0 5Db-e(ix^ 

2mmx*itE.tim^ : i =1 0%<i:?S:'5o ±ieilj5g<Dff^ 
[0 0 6 5] m 8fcJ:i;iai 9(i, m 1 C7)||Jg(7)ff^^ 

MSP^^'rm7coS]5S<7)jf^^'<?> [Rl-95*^^c^*^^l-?f-^ 

[0 0 6 6] :i<D^mm3\t. U7K>X^7 'J^L — 4C7)JS^ 
Sl521/Cj:y. 'Jo.— 4<:0|ft»DO:&ffi]CD«^ 

'So 

[0 0 6 7] 112 ots^Tsmz 1 fixi^iji— e— 

(DM?f^®I^fC^®^I-r?IKItt(r)^^IH]§P (GfldbSP) 2 0 1 

js^iispfc. 5S$£aasi5 2 o 1 iz^-^-r^w-mmxihiko 

Jfi^OSP (QflOaS) 2 0 2^ff^^L. fSX<>UzL-e- 
X5 1a, 5 1bCD«^§P^^S:^fS3lce>?L2 0 3$ff$ 
i?£L. :iC0e>7L2 O 3(Z5IJge>2 0 4$S5^Lrta 

i:5ew^t2 o 5 iz^ y *S(tih(J6Lsa652i^tiri^'So 

[0 0 6 8] gl2 1 IZTr.-tiOit^ -yj<D7.C^ U a. — e 
— X5 1 a(7)|gMig§|5[C, X^ 'JzL— Si*3fC2FS?J|r*L 

jf^osijssgp mfhn) 20 6^r^j$.i'^tt%iz^ j& 
::^(7)x^ «j:i-e-x5 1 bommiimmz. mm^U2 

iSX^7 iJiL-e— X5 1 a. 5 1 b(D^^SP^#S:;^fS] 

izt:>mo3^mmLs zotf^Kzo sizmif^tf^ 
z o 4$g6^Lrtai:5t*<t2 0 siZc^yffiitihi^Lti 

[0 0 6 9] Lfc;&^or. ^l^lcIli•g•ax^7 'jjL— 
X5ia, 5 ^ bommtmummiz^i)^ mfils\z:yz . 
o AiirtLx^mizm^-r^ztt^v^. ?^ihitj:<. 

mz 1 coa$se>2 o 4$>j^c>x<7 y a.— 4<7>njsflij 

[007 0] 022 (a) (b) it. fStty-V>^7"l 

o^B,izmi-^mB(Dmm(Dmmx\ tiii>yDmzm^iz 



»fijLfciz^v>he-x$ff^jS-r'5<t<htic. ctib 

ir i^-^y > K t -X $ 5? t> icfSiO O ^ ^t;¥ST' ~ ^j^fij L 
r^flj^— vV^re— X 1 u a. Ida, lub, Id 

Icy >^-2 1 3$^^-r^^jKSi5i£{^T*. -yjCD^m'T 

— >>^'e-X1ua. 1 d a^^3^flJLmF^ie-X1 
uc. 1 d c$-Jf^i?EL. Ctl?>Bl^f— X 1 u c. Id 

p°p (D^mj: d(D ^ >^•:^ >xBticgg&i X y ^-r 

ctfccfcy. ^M^^By\z'rt5:ztt<x^^o 

[ o o 7 1 ] m 2 3 (im 9 (DmmcDw^mx. m-u^iz 

■r?5::b*>. Mtlt^— >>^/l(7>T4g5AP2(cli. ±53?^ 

C(7)ti^iXc59-^^l8 1 (7)5feiSSP<tcfi/i>$6 5CDTiggl5^7!)N* 
TffifftSS 2^:frLr^JiS^ixTl^^o Lfc;{)<'^r. }1 
^ii^^^ffis 1 irjzyTiSfASS 2^:^L-C4«'Ott50 

^\z^±^in^. 

[0072] ii24ii. mi o (Dmmmmx^ ^-u 

^'-v^^-'l $:$:<*gpi a :$:<$:§p 1 a;:)Nby 

*ft§:9 1 $•^^•LT5^^M^tlf^'j:^o^y (c[pifcSffiic3fe:j# 
^ttfcAPj^spi btX'^tiaLr. APj^iHifi^gg 2 

fZcfeyAPt^SPl b^. y7t^>X^ y 3.— 4i:(i2£:^fpl 
f::[H]ts$1i-. APjSSBI b cDTii§P(z|S[tfc±S?(Dg^ 
a*5V-^^S8 1 ^[slfE5?lJ-'5t;CD-efe^o APMlHlfESS 
9 21*. APj^SPI b(7)Sjta5fw^«^;fLfcy V^-^^-V 
9 3t. C<7>y ^i^'^^^A^g 3ICPfitf^-&aigi!l^-\'9 4 

[0 0 7 3] ±IBIISSO)JJ^^fcJ:tLff. APISIhIIe^S 
9 2lcJ;yAPffia51 b^y7tf>Xi? y 3.— 4(Dl5l$E<i: 

^'^\^\z\^m.xm%mm^^:zt\z^i)^ m^^ih^mu 

8 1 T'SiSMf-±e!?^AP2lzmyiito^i:<ttfc. A 

Pl^gpi b;5<y7p>x^7 yzL— 4 tiSfris-fSiicigiS-eiHiis 

5F+L^z<t;6^b. APftSP 1 bc^)F*3j§®i:±^^<t(Z)B}i 
::tJf3j: y , ±ft!.^;{)<y ;^*>x^ y — 4Cr>[s]tE:^fS]fz[H]f5 

^(DWi^'pm'^t^t^W:mz^±-^^:^, 
[0 0 7 4] ?Sib\ AP®gpi bcDn/aSBizx^? y ZL— 
5m9 6^BH^it. APlSSpi b^^^Lrx-j7 y^-^^ 

^M9 6 ^[HlKt- -SCclrCicfc y. ±?y>^AP2fiJfzJf LaX 
t;cfc3^zLrtcfcL^o ^tcx^ y 3.— ^^^gg e fz^;^ 
T. 4^S:^fS]lz3?db-r^1tgfecD»i*a*:; K9 7$l&{t 
T. ±«?(DSgfl|3Ega (r-5^>^-il^) ^AB-rcirtT* 
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[0 0 7 5] ^tz. ±t&mmmmit. -z-mizmcxm 

[0 0 7 6] ^f=. m^5<Dm^ ^ (Dmt&ommit. X 
■j; U^— ll]te^M8$-^< HscolSetix^ iji— Is] 
fsSMe 1 ^ttiSISIClHgLfcX^? 'J 3.— [pJtn^g 1 o 
1 ^ISItT^,<i:L^o CCDii-^. H^-f -5 J: 5 1:: 1 ^O^i 
gt)lH)tiigSI|SSl O 2ICj:y. aSlllAl 0 3^^LTtf 

o ^^mmmmL. u>^'^-vi os^^lt 
hjieu >^-i o 5 i^tzit^-^mm'j >^'5 4) ^niK 

[0077]^26. 02 7 1*^1 2(7)SIJ£05JfJ®$^ 
[0 0 7 8] t-^Ct)*., t«tt^— >>^*1 <!: <J7^C>X•^7 

i^tt-iT-v^^-i ic(*. mi5mziofzi,z)^-^>^m)iz 

^FBlF^-e:7^>vS|5«3 3 0)±Tjy|pi®(c. EfsU^-i? 

3 2i=gjt-r-5P3^#j®v— ;ug|JW3 4 x^;:?. h:?^ 
isi(73m^^$-s:^-r^^j^$iS3 5A<i^ls$*^TL^-s„ $ 

■ett120° ICl5]Kij>^7 3 2CD|slin$*rtLT 

^i?T;u::5(Si£Dft?^$3^i$-r-5«iS©*V Kn— ^3 6 

A^ffi'OO t^Fff^CtAiD'ii y Ici^lteg;a(cga^t$^^-CL^ 

-So L/=*<or, UtK^x-^ y 3.— 4(cj!)n:h'5ft?^$-lHl 
>^'3 2$^>L-CS:it-r-SC<!:A<T-^. y?^c>x■> 

yo.— 4co«i^-\f>ii^x, #$g$3am6tii-RSih-r-5citA< 

[007 9] 4,*,5A/, IEI2 8|C:^-r<fc-5lC. X-J7yi 

— iHi$E^Mi o 1 ©=&njss:i*a5 3 1 (Dis]$£y >y3 2 
l=-?-;h,-€';hy>'ydf-V6 4^!g(tT. x^^yi-og^i 
®i 0 1 ic<};y[D]fEigtfi-r-sc:i:tr't.S„ ^fc. c^t 
t>iHilEy v^/s 2tt. y 7fs*>x^ y jl— 4 ^»fij uf^x 

•^ya.-f-X5 1 ^}£^Ti)S^fgiggy>y5 4T'fc 
[0 0 8 0] I2129~|l30ttmi 3CO||]5fi©}f$!g$^p 

-a>K-vi 1 1 wmma^\^^%^:k>i^^Tv i-Tt^ 
-r— ;n 1 3^#-r"5)y^ i^— -y^g (jsa^is) 1 1 



2$ig(tfct<D-efc-5, 

[008 1] -r^C^^*,. Mtt-y— i>>^-1 COTaffiSiiA^&l 
Sffil 1 "4-Cg^Jh5FtL^<!:i: Taffijfi<grofiiJSl::g 
AggPSPl 1 5*<}^fiE$;h.. ^(DSAganaSl 1 5Ici* 
ffiiSSi 1 6^i>LTf4'0O<!:iSx-r-5;^lS]*Nf>fiff^^ 
SlgffllgiSSSlcgAfflx;? y ZL— >.<-Vl 1 l(D»tt 
oSA^y— i>>y 1 1 7A<5Jy#ltb;ttTl^-So cro 
JSAffl-^— »^1 1 7 (±-5-<D«Sgg|5A<3*®$fiS 1 i 6 
\zW&-^i(\.. IS Affl-tr— 1 1 7F^(ClSAffly7t^*> 

x^7yi— 1 1 8A<m2|A<i>o' J§ yic!Hl$Egi£lciBg 

$:<^rL^-5o .■?-LT. flfBSAffl 'J /K^X^ y a.— 1 1 
8(i, £''Ml::F5i:T*SSfi'Jtc^«|iS^;h.fclH]Ky 
1 2 2*<v'— ;ua5«-^fi§:$:n-LT3t^$^x-5n^^J# 
Sfl 2 3 3!)<iS(tt>+i.-5<!:<S:t,l~. ^taSaSA'SAffl^— > 

>i^i 1 7icigitt,ttfcgAfflx^ y ZL— isjKigiti^g 
1 1 9<oai*»aiica«g$:h,T. SAffly/Ki^x-^yo.- 

Sfcl^tt-y— vV^'l <!:gAffl';r-i»<?-i i 7© 
raicl*. SAfflx^; yjL— zi^K-^^l 1 1 $±T?^(^I- 
fiiS*-t!-^±TfiBi!)^a (jftBEvy^^T) i2pi:£fe 

SKSS o'SJEi'y i/^f) 1 2 1 A<-€-tt-etta$g*tfc 
[0 0 8 2] y 1^— -7^® 1 1 2 SAfflx^y^ 

-=I>^-V1 1 1 roSfeSSfiiJ-fiiJSPIc, Hi»tt:i 1 3 bOD 
^^Si5lcS#^yffl(7?/^>y.v M 1 3 alf—'^f^mzlh 
lc®iy#ltt>*ifc/^'b->:/ h^-Y— yn 1 3A<SAffl^— 

1 1 sroiiiDo' i:E3tf -57k¥$iiC,^@yici5ite 
J;y^En:^ia]ic|ai$£|gij,$tLriSj«$;h-5, ^fcSAffl 

-tr— >>/7-1 1 7<D5feSs5ffliJ±S(zSAP 1 2 4*<MP$ 
*l» i^*r^j h 1 1 3 a AxC,S^aj^F*t-5S:AP 1 2 4IC^ 
(^•r-ii->i— h 1 2 5A<IS(tt>tLrt^.5o 
[0 0 8 3] t.*.5^. 03 1 ro^ff^^jijlc^f J; 

/^-tr-^ hz-n-r— ;n 1 3^gAfflx^7yi— ai/K-vi 
1 1 a>iasfllJlc■^-^^^;^^|gttr^,J:L^o ±ihx-J7 y 

HI 3 2 (c:Ti-r .fc a -xm-WM^ 1 3 O 

<ai 3 1 tLT^fflS+L. ?^Mlfffl^S^ti:-|:::^iTgia- 
(=iga*+lfc^?TSCP^ff$^7 ly-lymS 1 3 2 fc^<i*tL 
-So ^LT. ->>i>*1 OTaSsSPIcftAfflX^' y 

i-='>'<-^'i 1 1 i&^>LTlS:(tb*i.fcy ^7 u-^^s 
1 1 z(rn%*T-j hTts-i-— ;ui 1 3ICJ: y, jjs* 1 3 3i*j 

(f-r-sctA^r-^-So 

[0 0 8 4] SA^s$ y ^ U— s-^S 1 1 2 i: 

'Si:^(sEfflt--5:itt,-C#S. El 3 3 (±m 1 4 roHSfi© 
»^SI$^F-r*;COT', S:Affly/-tf>x-^ y^— 1 i scDcfa 

^gPlC. SAffl'^— >>^''l 1 7(75$fcSga5|cllS$tLfr ■ 

1 4 1 A<JS»iBS5FtL. SAffly7hC>x>7 y 3.- 
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1 4 Aiz^ijmmmtn^mmii-yi-:^ ^ 4 5a<. 

015 'J 1 4 3 IzMm^Htz 'J >^'^^ 1 4 6 (CPi^ 
• $;KT. iSAffl^iii^— 1 4 4(cj:y, HiStf— 
14 5. >; ^-JT'^-V 1 4 6 . l5lfi'J>yi 4 3^j>LT 
SA^U/I-OX-? Ui— 1 1 8A<[e)fEffii!i$;h-i>„ 

[O O 8 5] ^fciSlS 4. ^3 5ttmi 5(D||JS(Dff^^ 
tf. h/t^'T— ;H 1 3fl5l2#(-J-:^[S]^^SLfct. 

7t^-1'— ;H 5 1 (i, SAffl-tr— i>>^*1 1 7<7)$£&«i>0' 

1 4 4lC<fcy-{*|Z|51$i!giJ$;K-5, 
[0 0 8 6] -r'd::b*>. CCDgAffl-tr— v>y 1 1 7 (C 
SAffllE&i'tX^ UzL— 1 5 2*<iEg$;h-rfcy. gAffl 

>b— i>>i'*i 1 7A^c,§^tll$tLfcgAffl^at^x^ "Jo.— 

1 5 3CDfftSP1 5 3a t/^-tr-:/ f>-7t%-<— ;H 5 1 tA<^ 

■VMil 5 4IcJ:y^r^s^ii!)^;Hrl^■5„ t,*,5^/'^'^r 

y hT^-r-^H 5 1 tSAfflfSWX^ 'J^— 1 5 3 LI* 

^^t^+tas L fcHiji^s^ figffl L r t <fc L^. 

[00 8 7] ±tBm 13-15 <Dmm(DJ^miZjzitl£^ 

ssasic. SAfflxi? 'jn.— a>'<-vi 1 i$:rt-ur'j^ 
I'— v^Si 5 1 ^IBMLfcror-. :*cM3ltRj98i 300 

sa^i 3 3ANP,ci:yxA-xic4^«jix4^ii^^ii(f-r-5c 

i:*<r-^. SS^tl 3 3<DflSgi5^T'#^Ic:S^JlX!|^$^-a- 

[0 0 8 8] Sfcjfttt'tr— e^V^?-! ic^Slftg 1 1 6^ 

^>-LriSAfflX-i7'j3. — zi>^-VT 1 1 ^l6(tfcCD-U. 
±Tfigi!i^g1 2 OfcJ;0:^:&|gl&Sg1 2 1 ICcty/N* 
-tr-^ KT^-f— ;u 113. 152 ^ffi51:^|Sllc[Hlij]^# 

r. «*iJlR!|^roftyiii^^gi^a<fT^ci:A?T?#*o 

3. 1 5 2$^{i-r^Ct*,T'^^o 
[0 0 8 9] J:fHIIJiCDJgjffi-C?tt, n®!t*(Ol^*^ 

[0 0 9 0] 

[^B^0).3a«] W±(Cj$'<f=cr<!:<gf*IllSB«gro«B^ 

[00 9 1] iff*Il2fBi£©^B^|cJ:*Ltf, 
Sd^T. lHll5U>y^:n-LTlg^*>r— v>^r(cj:y yytf 



[0 0 9 2] if3j?Il3SB«a)^BJ|c<J:tili, IH]fiy>^- 

^tn-LTMtt^— »^fizj:y y/f?>xi7 yo.— ^njg 

[0 0 9 3] li*«4fB®<7)^BJ|cJ:tHS, *g3St(55X^7 

'J ^- f-xi= J: y y TKi/x^r y i-^jfj^-r -saJT*, 

s^firox-? ya.-=i>/<-v$#^izif^-r-5ci:AN-r- 

dbSiJ^5:uicM^Lr3ijg*icj:yjg^-r-5(7)r% §m 

[00 9 4] »*iS5fe«<D^Bj(cJ:ti(i. gJ^CDy^t? 

>x^7 y o.-^^^ox^' y f— x^fgi^LTff^fiit 

C<Dtg^g|5(ZX-j7 y i— e— XlC®#ltt>*T.-5«^ 
y > ^7* ^ ffi 'It— v- >:7- ( CIH] $5 g ^5 ( c 3^ # $ -a- § c 
t (::<*: y. :gR(Dy7fC>x^ y i— $f*3reS Lfci^jifSO) 
X^7 y^. — i]>K^^S^§^(c$iJf^-r-5C:i:A<X'^. 

L.A^t,!iJg*<^5TL^f>-r^^y7t?>x■^7 y i— ©^g^as^ 
jgg! y J: y ^i5tT' i: i =t ic. mm y >'5'*$^i- 

[0 0 9 5] »*^6fa®o)SB^icj:tL(i\ mtfy >if 

icjg^-r-sa^sf— x^. ±fitfcj:i;T{4cDx^ y i- 

f— X©rB^T-Xr> yo.— 1°— Xlc|^-4r)iHr'illS$-B-'5 

iztnz^ x-? y j.-t°— xi:j42:LTig(tfc©-u. y 

7H>X^7 y^.— X$:/)-LTlsl«£y >-^lcJ:y 
^WHzAi^X'^^tt=t\z. jSJSf-xicjzyjgi^t^:^ 

:»->x^cDX'J; y i— t*— x-if>(5]|Ey 

[0 0 9 6] if^Ii7tS«(7)^BJfCct;tL(i. A^tf-X 
tX^ y f— Xtrott^gPlC. St>lcOR^prtg?d:[H] 

iaai5^jgj?£Lfcfl)-e, aj^e-xtx^yyi-e-xi 

[O O 9 7] »*Ii8f2®©^B^ICj:;a(i, y7f?>Xi7 

y i— <o^^#gpic®#K-^:n-Lris]iny xf^mmf 
ia]^^a5ANe>Bsy{i.Lr y7t?i/x^ yo.— tmiEy >y 

X Off H S §^ |c?T 3 C <t *<T' ^ -5 o 

[0 0 9 8] m^matinoimmtzjziMt. mm^^ti^ 

L j;lz^5iy-r-5)le]|£y >-i7"roitS^X^ y i— ^1.g(D 
O. 05-0. efSCDSSElc!: LfcCDT?, iHllEy >^7"(c<fe 

yx^ y =i>'<-v<DBE^)«5^$/h^ < T-trssiUss 

[0 0 9 9] it3}tI11 Ofet!c<D^B^(cJ:;h.(i. -tr— •>> 

e-xo4ffigpic|s#(tyi:^lt y J; y , (sil£ y > 
i^^iHiiii^aEicSi^-r-sroT-, mey >-yfccj:t;3s:i#y 
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[0 10 0] i»*«1 1IEiE(7)^B^|zJ:;tx(i. >y— >» 

X ^ 'J 3.- <t ^It^ij icM^iT ran $fi;*:<bT' ^ -5 „ 
[O 1 O 1 ] ^^]11 2lH®©^BJ|cJ:;h.«. ^fiSBQS. 

[o 1 o2] if*in 4tm(omMiz stilts Aawsu 
j3*:^iS]iciite$-a-sc:i:icj;y. A□A^t.s^ yj^sti-fc 

Co 1 0 3] »*in 5t5i£a)^H^(cJ:ft(i. SA^fS 

[0 10 4] If^Jll 6faK(D^BJ|ci;h.lS. SAfflX 
i> yo.— zj>-<-v$fim:^|S]l=f6]ltrSA^S(::<kya 

[O 1 O 5] if^^l 7i5te(D^B^|CJ;;h.lS. y ^ U— 

'<-v^:ft-LTjS«^->».5fic2iyiit?ctAt-e#. m 
[iHMroffim^clSBj] 

[121 1 ] 3f:^BJIc^.^x^7 y ZL— =] >^-VCDS 1 

© ^ ^-r $ffisf iSEi 7? fc ^ o 
[02] El ic^-r:^;? y:r— |5iKgSa)gp^j£:^tEl-e 

[0 4] i^x>7Ua.-=3>v<-v6onja3S:}#sp^5^-r$ffiBf 

[05] lll4fz5^-rA-A^S|l]-efe-5o 

[06] x^7UzL— z3>KJecom2(Dlli6off^^^5^r 
njsl^l#aia)gii^^ffi::^Mf®0-efc^o 

[08] 7s^^jzL-z^:y^^(Dm^omm<Dmm^7jk't 
[09] ;^<7UiL-a>^->rcom5cDiijsscDjf^®$7fv-r 



[010] f^X^7U^— =3>^V<DnS3£^SP^^-r¥ 

S0r'fc>5o 

[01 1] 1^1X^7 ■JiL—zj>K^(7>niS3£J#gi5(D^ff^^J 

[01 2] •jzL~-=l>K-\T(7:)^6^||Jg^^^^^- 
®0T'fe-5o 

[013] (a) (b) UzL— zi>K-\»a)S3ig 

t'-Xi:[nI|5u >^'(Dmi ff^xC^^L. (a) itmi'^ 

mm. (b) (ia5^^f(j®0T^fe-So 
[014] 01 3(Dmm^7r^r^^7^^mmx^&^o 

[015] i^X^7 »j3.-=I>K-V(7)S$*e— X<t[n](EU 

xfom 2 ff^HC$^-rgu^^¥®0-cfe>5)c 

[016] (a) (b) lil^X^ UzL — 
e-Xi:IslfEU>^7CDm3Jf^5l:^^Ls (a) (igp^^^ 

®0v (b) itu^mmmmmx*&^o 

[017] IWIX^ 'J iL~=i>K-vcr>[HifEU >-y<D;S^Fi5: 
[018] =j>K-VCDm7(DSIJSa)Jf^teC0'j 
[01 9] 01 BlZ7sk'tB-BmmmVi!>^o 

[0 2 0] UzL— zj^-^VcDmsoHJScDff^alcDU 

[02 1] m^j7\^>x^ *j zL-mmsi^omm^yri'rW' 

M0-efe'5o 

[022] (a) (b) Ujx — =l>'<-\'CD|g9(7:) 

nm0mB(Omik^'-iy><ft:7riL. (a) SP^^: 

^a55^#j®0. (b) it^'^mmmv&^o 

[02 3] ijii — l3>-<-\'c;)||9a)^ig(3r,}f^,^^^ 

A P #5£(D<piJffiSf ® 0 1: -5 o 
[0 2 4] iJzL — Zl^K-VOSl 0(Z)||Jfi(Z)Jf^^^ 

A □ ^tsficDiPJJM^® 0-C o 
[02 5] X^ U a. — zi>KJea)»1 1 (DUiSflDJf^^^ 

[02 6] X<7gi--3>^-V<Dmi 2<Dj|J6CDS^ffi^ 
^^iS5EK®0T'fe'i)o 

[02 7] |5]Xi7 UzL— =3>K-Vp^S3£l#S|5^^-rffi 

[02 8] I^X^7 UzL — SEEBfM 
0-CfeSo 

[02 9] X^ 'Jii.-l3>K-V(Z)mi 3C;)3l3Stea)ff^S^ 

[03 0] 02 9|Zjj^*rC-CIBT®0T*fc'5o 

[03 1] |5]X^ Ui — =i>K-V(7)^Jf^<5JJ^^-r¥®K 

®0r'$)^o 

[0 3 2] I^IX^ Ua.-ZI>KA'Ofl6fflttK|^jj^-riftB^ 
0T*fc'So 

[0 3 3] X^ Uo- — n>^-\'a)mi 4 0||ifi(7)ff^S|^ 
[0 3 4] X^ 'Jji-n^K-V (7)111 SCDHifiOff^fil^ 
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[03 5] mx<? 'J :2.—zii^y<-^(Dmmmmmx'&^. 
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1 b APffiSP 

1 u. Id ^—iylyiftf—:^ 



1 1 3 /■C>r'V hTt^-r— ;U 
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